Stability of loops in the structure of lactose permease.
Structural analysis of peptide fragments has provided useful information on the secondary structure of integral membrane proteins built from a helical bundle (up to seven transmembrane segments). Comparison of those results to recent X-ray crystallographic results showed agreement between the structures of the fragments and the structures of the intact proteins. Lactose permease of Escherichia coli (lac Y) offers an opportunity to test that hypothesis on a substantially larger integral membrane protein. Lac Y contains a bundle of 12 transmembrane segments connected by 11 loops. Eleven segments, each corresponding to one of the loops in this protein, were studied. Five of these segments form defined structures in solution as determined by multidimensional nuclear magnetic resonance. Four peptides form turns, and one peptide reveals the end of one of the transmembrane helices. These results suggest that some loops in helical bundles are stabilized by short-range interactions, particularly in smaller bundles, and such intrinsically stable loops may contribute to protein stability and influence the pathway of folding. Greater conformational flexibility may be found in large integral membrane proteins.